Water shortages as a result of extreme weather events, such as flooding and severe cold, have the potential to affect significant numbers of people. Therefore, the need to build robust, coordinated plans based on scientific evidence is crucial. The literature review outlined in this short communication was conducted as part of a joint Drinking Water Inspectorate and Health Protection Agency (now Public Health England) report which aimed to review the scientific evidence base on extreme events, water shortages and the resulting health impacts. A systematic literature review was undertaken to identify published literature from both peer-reviewed and grey literature sources.
INTRODUCTION
Extreme weather events such as flooding and severe cold have resulted in the significant loss of mains water supplies in a number of European countries over recent years. For instance, in 2007, the UK experienced the largest loss of combined electricity, water and sewage services since World War II as a result of extensive flooding (Pitt ). Almost 500,000 people were left without mains water or electricity following the direct flooding of water treatment works and/or electricity substations. The Pitt Review, published in 2008, reviewed the emergency response and recovery and made recommendations for future practice (Pitt ).
In July 2011, the Drinking Water Inspectorate (DWI) commissioned the Health Protection Agency (HPA) to undertake a literature review of the scientific evidence base on extreme events, water shortages and health impacts, and produce a document entitled 'Health Impacts of Extreme Events Water Shortages' (Carmichael et al. ) .
The aim was to utilise the retrieved evidence to generate a set of key points for consideration that could be used by both the health and water sectors in their preparation, response to and recovery from water shortages related to extreme weather events. This short communication details the process and outcomes of this document. It also highlights the needs for further research; one of the crucial findings of the literature review was that there was an absence of robust, high quality research in the field of water shortages and extreme events. and used key words related to extreme events and water shortages. Pre-agreed exclusion and inclusion criteria were applied to all findings. Once the literature search was complete the research team assessed the quality of the evidence using the Scottish Intercollegiate Guidelines Network (SIGN) quality assessment which uses a grading system from 1 (highest quality evidence) to 4 (evidence of lowest quality) (SIGN ).
In total, 24 papers were retained from the search which identified a notable absence of robust scientific studies on the public health impacts of water shortages during and following extreme events. More appropriate literature was assigned a SIGN grading of 3 or below (non-analytic studies, e.g. case reports, case series) with almost 30% of all literature graded a 4 (expert opinion). No papers were graded 1 or above (high quality meta-analyses, systematic reviews of randomised control trials (RCTs), or RCTs with a very low risk of bias). The published report (Carmichael et 
Emergency response
The literature showed that because the public are often not aware of emergency plans, there was a perceived lack of coordinated responses to water shortages (Consumer Council for Water ). To ensure public trust and confidence, the literature advises that emergency plans be made available to the public (Consumer Council for Water ).
Coordination of the emergency response has been shown to be particularly challenging when more than one extreme weather event occurs simultaneously, such as flooding and snow (Tapsell & Tunstall ) . 
DISCUSSION AND POINTS FOR CONSIDERATION

CONCLUSION
Extreme events water shortages have the potential to affect significant numbers of people and so the need to build robust, coordinated plans which are based on scientific evidence is vital. The literature review conducted as part of this joint DWI/HPA report found very few scientific studies in this field and the SIGN guidance categorised most articles as a grade 3 or 4. Nevertheless, the value of the grey literature in the identification of lessons gained through experience is recognised by the research team.
In conclusion, expanding the scientific literature and encouraging the conduction of research in this field is essential for the future knowledge base and development of resilience.
